Introduction
In Asia, it has been said that there is a space race among Japan and China [1] [2] [3] . Two countries launched satellites of their own for exploring the Moon in 2007. The proximity of the function and nature of these two probes gave impression that two countries seemed as if they were competing against one another to be the first country in Asia to reach the Moon. Also, because of the success of Chinese manned space program, it seemed that China is aiming to establish superior position in the space community of the world, and it is anticipated that Japan will develop autonomous manned space capability and compete with China [4] . It is also regarded that the competition of sending probes to the Moon would extend to much wider competition, even a military one, among Asian countries as it did in the time of Cold War [5] . Particularly when Japan revised its space policy by establishing the Basic Space Law in 2008, which altered the interpretation of the concept of "Exclusively Peaceful Purpose" and allowed Japanese space activities for undertaking activities "to ensure international peace and security and also to contribute to our nation's security", there were many scholars and commentators made predictions that Japan will be more aggressively investing in military space activities [6] . In short, there was a general understanding, or even fear, that the space power has shifted to the East, and the competition among Asian countries would result much higher tension and friction among them.
However, this perspective is very much influenced by the Cold War image, and it might be misleading to employ the Cold War analogy. Both Japan and China have their own reasons and logics for sending Moon probe, which may not be associated with the ambition for competing one against another. The task of this article is to examine whether the Cold War analogy of space race is really happening in Asia between Japan and China.
Although there are other countries which are interested in developing space capability in Asia, Japan and China are the two most influential countries in this region. One can argue that India can also be a part of the Asian space race, if any, but this article assumes that Indian space policy, which has strong focus on developing space infrastructure for domestic purposes [7] , is still less ambitious to exercise its influence in the region. While Japan and China are taking the leadership for regional organizations, India has not established such position in the region yet (though Indian space agency,
Indian Space Research Organization (ISRO), has established Center for Space Science and Technology Education in Asia and the Pacific with sponsorship with the United Nations).
Although the number of operational satellites of India exceeds that of Japan, most of Indian satellites are used for domestic socio-economic purposes ( Figure-1 ). In terms of the size of civilian space budget, Japan spent $3.84 billion and China did $3.08 billion, India spent only $1.44 billion in 2011 [8] . Recently, India has increased its interest on the issues of space security and expressing its position on this issue. However, the argument about space security is subjected more global than regional concerns [9] , whereas Japan, together with Australia, is trying to organize a regional framework for involving Asian countries in the debate over space security through Asia-Pacific Regional Space Agency Forum (APRSAF) and ASEAN Regional Forum (ARF). Thus, this article will focus on the objectives, rationales and exercises of influence of Japan and China as space power, and examines whether the competition of the influence or leadership can be understood as "space race". What is Space Race?
Space race during the Cold War was defined as an informal competition between the United States and Soviet Union for achieving in the field of space exploration [10] , which includes manned and unmanned programs. The main driving force of the competition in space exploration was largely the demonstration of technical capability and international prestige. The race to the Moon or the race of duration of manned space flight was regarded as another form of non-military competition of national prestige such as Olympic game. In other words, the space race during the Cold War was mainly competition in civilian space activities.
However, the US-Soviet space race was not limited to the competition in civilian space exploration. From these account, it can be said that there are three different facets of space race. The first is the competition of prestige or soft power, the second is the competition of military capability or hard power, and the third is the competition of international services or public goods. If there is a space race between Japan and China, which facet are they competing?
In order to analyze on which facet Japan and China are competing, this article scrutinizes the historical development of their space activities and tries to find out the objectives and intentions of their space activities. It will allow us to understand why they are competing in one facet and not in the other. The space race is supposed to have both players on the same game. If one country invests heavily on the manned space flight for achieving international prestige but other country doesn't, it is not a race. Thus, this article will seek the facet where both countries are involved in.
Japan

Origin of Japanese space policy
Since the beginning of space activities, Japan has been shy from engaging in any military-related use of space. It is largely due to the fact that Japan, with a pacifist Constitution, refrained from using space for security purposes. Although the 2008 Basic Space Law introduced the concept of using space for "international peace and security" and contributing "to our nation's security", there are only limited engagement by the Ministry of Defense (formerly Japanese Defense Agency: JDA) and Self-Defense Forces (SDF) in space up until today.
The hesitance in military-related space investment and utilization was not only defined by its constitution but also historically developed institutions around space activities. In 1969, the Diet has adopted a resolution called "Space Development for Exclusively Peaceful Purposes", which set a limit for Japanese government that any involvement of defence authority for investing in, owning of, and operating space systems. In other words, all Japanese space programs should be excluded any military element, and conducted under civilian authority in the name of research and development of new technology [11] .
Although the term "Exclusively Peaceful Purposes" is not unique (as it appears in Treaty of Outer Space or ESA Convention), the interpretation of this clause in Japan is quite unique. In the deliberation of the resolution in 1969, the Diet members argued that this clause should be interpreted as in the case of peaceful use of atomic energy. For Japanese minds, both atomic energy and space are dual-use technology, i.e. technology which can be used both civil and military purposes, and both are developed for military purposes. Since Japan has been suffering from the trauma of nuclear holocaust in Hiroshima and Nagasaki, there was a very strong scepticismbo towards the peaceful use of nuclear technology. Although Japan had already started developing its own launching capability led by Professor Hideo Itokawa using solid propellant technology, Japanese government and public did not concern the possible conversion of such technology into military purpose. However, when the United States decided to transfer the out-of-date liquid propellant launcher (Thor-Delta) to Japan, the opposition parties, particularly the Socialist Party, expressed the concern that the American launcher technology was derived from military program, and acceptance of such technology would suggest the government's ambition for developing launching capability [12] . As a result, the Diet put clear distinction that the technology should only be used civilian purposes, which means that defence authority should not administratively, financially and politically involved in the development and operation of space technology programs [13] . In other words, the "Exclusively Peaceful Purpose" was interpreted that space technology should not only be used for aggressive actions ("non-aggressive") but also prohibited from any military authority to develop, own, operate and use ("non-military").
Shocks in Post-Cold War Period
For a long time, particularly during the Cold War, the "non-military" nature of space did not encounter any problem. The US-Japan alliance provided necessary infrastructure for intelligence gathering and telecommunication from space, and the pacifist Constitution prohibited Japanese SDF to be deployed beyond Japan's border.
However, the perception of Japanese people on security matters has dramatically changed by two events. First, the imminent threat of North Korea became visible when the Taepodong, satellite launcher/ballistic missile, flew over Japanese territory in 1998. It was a huge shock on the pacifist policy paradigm. This incident put Japanese public as well as policy community in a panic mode.
There was a strong demand to do something for avoiding North Korean to launch missiles towards Japan and protect its homeland. Thus, immediately after the Taepodong launch, the government made a decision to start a new satellite program, Information Gathering Satellite (IGS).
The launch of IGS faced serious constraints of the existing legal interpretation. Although it was clear that the purpose of IGS was to monitor military activities of possible threats such as North Korea, but it was administratively defined as a "crisis-management" (note: it was even difficult to mention "dual-use" because it implies the possibility of the participation of JDA) satellite, which also serves for civilian purpose in order to comply with the 1969 Resolution. The Cabinet
Intelligence and Research Office under the Prime Minister's Office, instead of JDA, was designated as the operator of IGS [14] . The process of decision-making proved to politicians that the legal constraints of "Exclusively Peaceful Purpose" resolution was too strict to have a room for manoeuvre, and under the changing security environment in the post-Cold War period, it seems non-sense to maintain such a rigid pacifist rule. However, since there was no time and momentum for changing the definition of the "Exclusively Peaceful Purpose", the politicians used acrobatic skill to place IGS within the Prime Minister's Office where there was no competence for interpretation of satellite imagery.
Basic Law for Space Activities
Politicians of ruling LDP launched a study group on legal and political issues of Japanese space Technology Agency: STA). The purpose of this transfer is that the Japanese space activities will focus more on the strategic aspect rather than the science and technology issue.
The second feature of the Law pertains to security. Article 2 of the Law states that "Our space development shall observe the Outer Space Treaty and other international agreements and shall be conducted in accordance with the principle of pacifism upheld in the Constitution." In other words, the traditional interpretation of "Exclusively Peaceful Purposes" as "non-military" should no longer apply. Instead, the policy should be to adopt the international standard interpretation of the "peaceful use" of space as the "non-aggressive" use of space. The new Law would accordingly enable the Japanese defense authority to be involved in the development, procurement, and operation of space systems.
In addition, Article 3 states that "the government shall take necessary measures to promote space development that will contribute to international peace and security and also to our nation's security." Because this statement is so general, Article 3 could be interpreted as allowing the government to use space systems for aggressive purposes. But because Article 2 stipulates that the use of space systems for national and international security comply with both the framework of international agreements and Japan's Constitution, it implies that Japan may use its space assets for crisis management and disaster monitoring in Asia and for peacekeeping missions outside its territory. Article 2 also suggests that Japan can use early warning satellites for its missile defense, as this falls into the category of self-defense [16] .
Responding the establishment of the Basic Space Law, the MoD has created the "Office of Space and Maritime Policy" as an administrative body dedicated to space and maritime security in 2008.
However, the office has very limited capability with small number of staff allocated to space. The executives of the MoD were not very enthusiastic to invest in space for several reasons. First, under heavy budgetary constraints, Defense budget was targeted as the source of spending cuts. In order to protect existing programs, there was no luxury to increase spending for unfamiliar domain of space.
Second, due to the long period of refraining from the investment in space, MoD has almost no staff or technical expertise in space technology that eventually make MoD to depend on JAXA. Given the secretive nature of MoD, it would not be acceptable to depend on civilian agency to develop military sensitive technology. So, instead of cooperating with JAXA, MoD chose not to invest much in space. For these reasons, the role of MoD was limited even after the establishment of the Basic Space Law.
The Basic Space Law, therefore, is designed to strengthen Japan's capability in settling disputes and managing crises by peaceful means and is intended to change only the interpretation of the Diet resolution, preventing any use of space by Japan's military authority. In other words, the statements made by experts on Japan, such as Bill Emott [17] , Pekkanen [18] , and Pekkanen and Kallender-Umezu [6] , that Japan will soon become military space power are very misleading, if not wrong.
Is Japan going to be a big space power in the next decade?
One of the motivations for LDP politicians to promote the Basic Space Law was to strengthen Japan's capability for using space in international affairs, because they were very concerned about the development of the Chinese space program. Of course, the members were impressed by the successful manned-space program, but their concern was not about the competition in the manned-space capability nor in the space race for the Moon. Mr. Kawamura Vietnam to support procuring Japanese Earth observation satellites (ASNARO). This was not only the commercial contract to sell Japanese satellites, but also support increasing ground infrastructure and developing human resources for imagery analysis in Vietnam. These activities are based on the new concept of "space diplomacy", which means that using Japanese space capability to support Japanese diplomatic activities. The concept of "space diplomacy" was embedded in the Article 6 of the Basic Space Law, which says "Space development and utilization shall contribute to improve our role in the international society and to increase our national interest by promoting international cooperation and diplomacy on space development and utilization".
MoFA argued that increasing number of countries in Asia-Pacific region began using space systems as their national infrastructure, which provides indispensable services to their socio-economic activities. Japan as one of the leading spacefaring nations in this region is taking a leading role to formulate regional space cooperation framework which includes a forum to discuss space security [22] .
Japanese approach to 'space race' in Asia
In sum, Japanese space policy has changed dramatically in recent years, and it seems that the direction of the policy seems to change towards strengthening space capability for security and diplomacy. However, as it is discussed, the introduction of IGS was a response to the North Korean missile launch in 1998 and to improve intelligence capability rather than using it for aggressive purpose. The changes of the interpretation of "Exclusively Peaceful Purpose" allows military authority to invest, develop, own and operate space systems, but the change is still limited under the constraints of the pacifism in the Constitution, which does not allow the government to use military force to solve international crisis. Instead, the newly emerging policy direction was to use space system for diplomacy and international leadership. As it is discussed, this objective has been supported by politicians whose interest in using space as a "tool" for providing benefits to other countries, especially developing countries. They believe that providing security-related services such as disaster monitoring and confidence building measures would improve the role and status of Japan in the region and international arena. Meanwhile, politicians are concerned the cost and benefit of space activities, and it would be difficult to promote "big projects" such as manned-space programs.
From the perspective of this article, this analysis invites a Japanese view on space race in Asia. For the first facet, competition of prestige or soft power, Japan is not trying to challenge Chinese effort for manned space flights or other glorious space programs. Instead, it is focusing on less attractive but more practical use of space. For the second facet, competition of military capability or hard power, the launch of IGS and the Basic Space Law seem to give Japan the opportunity to improve its military capability, but the Article 2 of the Basic Space Law prevents the government to use space for aggressive purposes and to strictly remain on the "spirit of pacifism of the Constitution".
Although the tension between Japan and China over Senkaku/Diaoyu Islands is rising, the MoD is still not willing to invest in space capability. Even when the existing contract for satellite communication capability with commercial company, Sky Perfect JSAT, is about to expire, the MoD decided not to develop its own military communication satellite, but to contract with Sky Perfect JSAT to provide satellite capability in the form of Private Finance Initiative (PFI). Thus, from Japanese perspective, the space race against China happens only in the third facet, competition of international services or public goods. Through APRSAF, Japan provides satellite services for disaster management, environmental protection or improving productivity in agriculture. Also, through initiatives such as STAR program and financial incentives by official development assistance (ODA) for purchasing Japanese satellite systems, Japan is trying to use its advanced space technology for the regional leadership.
China
Chinese space activities are opaque at best. Even in decision-making process of military and civilian programs, it is not clear which agencies and companies are involved in the program. When it comes to the military programs, it is almost impossible to penetrate into decision-making community. Because of this opaqueness, there are many analysis of Chinese space policy with a lot of guessing games and speculations. However, it is possible for us to understand the general trend of Chinese space program and its normative understanding on how space should be used.
Sleeping Dragon is Waking Up
The in order to protect them from the hunt of intellectuals [24] . But on the other hand, China Academy of Sciences (CAS) and various technological institutions are generally autonomous from national political objectives and tend to emphasize the importance of Chinese contribution to humanity [25] .
The remarkable point in this White Paper is the emphasis on application programs. China has not invested extensively on application technology for a long time. Instead, Chinese government sought to acquire application satellites from foreign manufacturers. However, the US export control restriction, known as ITAR (International Traffic in Arms Regulation), put satellite and space technology as a controlled items under Munitions List. This meant that export of US-made satellite as well as satellite made with any components and parts produced in the US needs to be approved by the Department of State. Because of the competitiveness of the US space technology, it would be almost impossible for non-US manufacturers to avoid using US components and parts, and therefore, the ITAR restriction was in effect a de facto exclusion of China from international space market. This trend continued to appear in the most recent White Paper published in 2011 [29] . Although the contents that appears in the 2011 White Paper seems not too different from the previous two, the wording and context has changed slightly. On the one hand, China claims that its purposes of space policy are "to explore outer space and to enhance understanding of the Earth and the cosmos; to utilize outer space for peaceful purposes, promote human civilization and social progress, and to benefit the whole of mankind", but at the same time, the space programs also contributes "to meet the demands of economic development, scientific and technological development, national security and social progress; and to improve the scientific and cultural knowledge of the Chinese people, protect China's national rights and interests, and build up its national comprehensive strength".
This sentence will provide a general sense of feeling that the nationalistic aim and objective began to appear in the official document. One may interpret that this is a manifestation of Chinese intention to use space capability as its power in the region and the world. It is understandable that having space capability would contribute to the national security and interest, but this White Paper does not explicitly state how these programs can contribute to these policy objectives. Thus, the 2011 White
Paper appears to be in a continuum of previous two despite the change of tone in its objectives. 
Leadership in Asia and Developing World
China, on the one hand, represents itself as a leader of developing countries. This self-image gives certain aspect to pursue regional and global leadership in space policy. countries "don't pay in cash but in raw materials, so in fact the satellite has no cost" [35] . So there is a mutual interest between China and these resource-rich countries to exchange their resources for satellite services. There are growing number of developing countries which demands for satellite communication capability for improving their national infrastructure. China, with its self-image of the leader of developing country, took advantage of its superiority in space technology, and offered space system, including launch service, with very cheap price. Second, these contracts suggest that
Chinese industrial capability has achieved to the level of international commercial market.
Increasing reliability of Chinese technology, together with its success of manned-space program, made Chinese space community confident that they can enter into commercial market.
ASAT test
Finally, we cannot avoid discussing about the Chinese experiment for shooting down its own satellite in 2007. This incident would tell us how China regards space, and how Chinese decision-making system works.
First of all, the Chinese decision to shoot down its aging weather satellite, FY-1, was taken by military authority without much consultation with space community as well as diplomatic corps [36] . This is why there was mixed messages from different Chinese authorities. The Ministry of Foreign Affairs, the "window for outside world", was not able to confirm or deny the fact that China took out its own satellite. It took twelve days of silence before a Chinese Foreign Ministry spokesman confirmed the test. In a brief statement, the spokesman said that the ASAT test "was not directed at any country and does not constitute a threat to any country". But at the same time, the spokesman from the Ministry stressed that this was an act of peaceful use of space, since the action was not infringing with any international commitment, and reemphasized that China is committed to oppose weaponization of or any arms race in space [37] . The reaction indicates that the Ministry of Foreign Affairs was not informed, and the policy explanation was not well prepared.
Second, the reason and rationale for military force to exercise its capability for shooting down satellite was to challenge the US supremacy in space and prevent other countries to intervene
Chinese action to protect its strategic interests. From China's perspective, the 2006 US National Space Policy can be seen as a clear statement that the United States will maintain the dominance in space, and in order to do so, the US would deny Chinese access to space. Together with the ITAR regulation which excludes China from international launch market, Chinese government considered that the American space policy was targeting China, and this space policy denies Chinese access to space, which was against the Chairman Hu Jintao's order. The strategy of "Anti-Access/Area-Denial" (A2AD) encouraged the PLA to demonstrate the capability to shoot down satellites which would enable other forces to penetrate the areas of Chinese concern [38] .
However, it should be noted that China has planned and conducted three similar tests between 2004
and 2006 [39] , the relationship between the ASAT test and the US National Space Policy was coincidental.
Third, Chinese space community, in contrast to military authority, was well aware of the impact of satellite destruction in orbit and subsequent spread of space debris. Since China is increasingly depending on space-based infrastructure and services, it was clearly recognized that the creation of debris would undermine their own space systems. This is the reason why Chinese government has fiercely promoted the protection of space environment and prohibition of damaging space objects.
It seems contradictory for China to demand such international regulations, but it is understandable if we take into account the two different communities in China. However, the United States is strongly against for setting up any legal framework to restrict American activity in space during Bush Administration and even in the Obama Administration, the United States and other spacefaring nations disagree with the Russo-Chinese proposal for reasons that this treaty does not prevent the attack from the ground-based missile or jamming.
Chinese approach to 'space race' in Asia
From the perspective of this article, this brief analysis on Chinese space policy in this century suggests that the space race is not happening in Asia, at least, in two facets. Again, for the second facet, competition of military capability or hard power, China seems to target the US military capabilities in space. The development of its own navigation satellite system, Beidou or Compass, is equivalent to the US GPS, and aims to avoid dependence on it. The A2AD strategy and modernization of Chinese military capability were the responses to compete, or at least, to protect Chinese vital interest in Asia. The ASAT tests also proved that the Chinese prime concern is the US capabilities in space, not Japanese one. Of course, having space capability comparable to the US one means that Chinese space hard power capability is far more superior than the Japanese one. However, it is not space race between Japan and China.
Thus, the third facet, competition of international services or public goods, is where China is competing against Japan. In 2009, a delegation of APSCO secretariat visited JAXA as a part of its global tour and demonstrated its achievement. Since 2010, APSCO representative attends to APRSAF meetings and outlined the activities of APSCO. This rapprochement seems to ease the rivalry between these two organizations, but up until now there is no discussion over institutional cooperation or working together in overlapping activities. It seems that China wants to maintain its leadership of APSCO as much as Japan wants it for APRSAF.
Summary: It's not Space Race, but competition of the leadership
This article discussed the possibility of space race in Asia, particularly between Japan and China. It defined that there are three facets of space race, namely the competition of prestige or soft power as the first facet, the competition of military capability or hard power as the second, and the competition of international services or public goods as the third facet.
It is misleading that there is a competition between Japan and China for seeking international prestige or soft power by pursuing manned-space capability. China has been successfully continuing its manned-space program, but Japan is reducing its commitment in manned-space capability. The Space Policy Commission has gave the lowest priority for the manned-space programs in the budget plan for FY2013 [41] . The priorities as well as the policy objectives of Japan and China has quite different, which means that these two countries are not competing in the first facet of the space race one against another.
It is also misleading that there is a competition between Japan and China for improving military capability in space. It is true that Japan has launched Information Gathering Satellites (IGS), and China is developing application technologies which might be useful for military space system.
However, the rationale for Japan and China to develop its security related capabilities are quite different. They are not looking at and competing to each other. Rather, Japan has developed its capability to respond to the rising threat of North Korea, and China is aiming to develop its A2AD
capabilities. Although the tension between Japan and China is intensifying, both countries are not gearing up their speed of development for military space capabilities. From these aspects, it would be difficult to assume that Japan and China are in space race on the second facet, competition of military capability or hard power. Also we have to be aware that space is only a tool for military activities. No country in the world is using space for battle ground. It is prohibited to place weapons of mass destruction in the orbit, and many countries accept the idea of avoiding "weaponization" of space (in fact, China is the sponsor of the treaty to ban space weaponization through PPWT in PAROS).
Also, we have to take a note that the ASAT test in 2007 made everyone including China to be aware of the danger of space battle. The destruction of satellite would create large amount of debris, which would affect not only the enemies but also its own satellite in orbit. Whatever the reason for shooting down satellites, the consequence of the action would be enormous and unfavourable to any spacefaring nations. This is why China has conducted another ASAT test in 2010 in a very low altitude which avoided creating debris that affect space assets including Chinese one. After all, any space activities are determined by the fairest law, which is the Law of physics. The Law of physics does not discriminate civilian and military spacecrafts, enemy and friends, and good and bad intentions. Thus, it would be too straightforward to determine that the Chinese ASAT would invoke military competition in space.
Some might argue that the recent dispute over Senkaku/Diaoyu islands may spur the tension between Japan and China, which eventually would impact on the Chinese military space strategy, but the "space race" or "space war" between Japan and China will be unlikely, because the degree to which Japan depends on the space assets for its territorial defence is very limited. As discussed above, Japanese military has long been refrained from investing, developing, owning and operating space systems. Japanese Missile Defence system is constituted by entirely ground-based systems, and the satellite early warning signals are received from US satellites. Thus, if China has an intention to disable Japanese military system, it has to attack ground-based system instead of space-based system.
It would be difficult to assume that Japan and China are competing in the second facet of space race However, there is a competition between Japan and China for leadership. The rivalry between APRSAF and APSCO is stimulating both Japan and China for using these organizations as a vehicle for exercising their leadership. China and Japan keenly compete in the regional leadership by assisting technical capacity building to developing countries and providing services through their space assets. Both Japan and China are playing the same game with the same rules to figure out who is taking the leadership in Asia. Thus, it can be said that there is a space race between Japan and China, but it is more about the race to become the space leader in this region. Their aims are not to be on top of the rival in space, but to utilize their space capability for diplomatic activities.
There is a space race between Japan and China, but it's only limited to the competition of the leadership.
